Mechanisms of protective immunity against S. mansoni infection in mice vaccinated with irradiated cercariae. VI. Influence of the major histocompatibility complex.
Inbred mouse strains develop different levels of resistance to challenge infection with Schistosoma mansoni in response to vaccination with irradiated cercariae. The role of the major histocompatibility complex (MHC) in determining this genetic polymorphism in acquired resistance was investigated. Previous studies suggested that inbred mice bearing either the b or d MHC haplotypes develop a higher level of vaccine induced resistance than do mice with other MHC haplotypes. An analysis of an F1 cross between an H-2b strain (C57BL/6) and an H-2k strain (C3H/HeJ) indicated that the ability to develop high levels of immunity is inherited in a dominant fashion. In order to confirm that the development of high resistance is an MHC associated trait, B10, C3H, BALB and B6 congenic mice bearing different H-2 haplotypes were compared. On either the B10, B6, or BALB background, substitution of b or d with k or a MHC alleles resulted in a decreased level of vaccine induced immunity. The observed decreases were more pronounced in BALB and B6 than in B10 congenics suggesting an influence of background (non-MHC linked) genes on protective immunity. Similarly, C3H.SW (H-2b) mice developed a significantly higher level of acquired resistance than C3H/HeSn (H-2k) mice. Cross and backcross experiments between H-2b and H-2k B6 congenic mice confirmed the dominant inheritance of high resistance as well as the MHC linkage of the trait. These data indicate that the MHC locus exerts a quantitative influence on vaccine induced resistance in certain inbred mouse strains and provide further support for the concept that the protection elicited by irradiated cercariae is the manifestation of a specific host immune response.